






















Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Dec 18, 2017
Effect of UV treatment on formation of disinfection by-products in chlorinated seawater
swimming pools
Cheema, Waqas Akram; Manasfi, Tarek; Kaarsholm, Kamilla Marie Speht; Andersen, Henrik Rasmus;
Boudenne, Jean-Luc
Published in:




Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Cheema, W. A., Manasfi, T., Kaarsholm, K. M. S., Andersen, H. R., & Boudenne, J-L. (2017). Effect of UV
treatment on formation of disinfection by-products in chlorinated seawater swimming pools. In 7th international
conference swimming pool & spa (pp. 103-104). [ORAL 33] Kos Island, Greece.


Waqas A. Cheema1,3, Tarek Manasfi2, Kamilla M. S. Kaarsholm1, Henrik R. 
Andersen1, Jean-Luc Boudenne2* 
 
1Technical University of Denmark, Denmark 
2Aix Marseille Université, France 
3National University of Sciences & Technology, Pakistan 
 
 
7th International Conference 
Swimming Pool & Spa  
2-5 May 2017 
Kos Island, Greece 
 
Effect of UV treatment on formation of 
disinfection by-products in chlorinated 











































 Source: Water Condition & purification, 2005 
HOCl + Br-          HOBr + Cl- 
HOBr + DM             Br-DBPs 
Seawater pools disinfection resulted in brominated DBPs 
    




























Kristensen et al., 2010, Report, Ministry of the 
Environment  























 Increased bromine substitution  increasing removal 
18 
Hansen et al., Science of the Total 
Environment, 443, pp. 850  
24 h & 25 C 
Residual Chlorine                
3±0.3 mg/L  
Pool 
Water 





Medium pressure batch reactor 




























 High UV dose followed by Cl2  high increase in Cl2 reactivity 
 Low UV dose followed by Cl2  low increase in Cl2 reactivity 
Cheema et al., 2017, Effect of medium-pressure UV-
lamp treatment on DBPs in chlorinated seawater 
swimming pool waters, STOTEN. 


















































 UV treatment followed by Cl2  increased Dibromochloromethane 
 UV treatment followed by Cl2  increased Bromoform 
Cheema et al., 2017, Effect of medium-pressure UV-
lamp treatment on DBPs in chlorinated seawater 
swimming pool waters, STOTEN. 

























































































































 UV treatment followed by Cl2  increased Dibromoacetonitrile  
 UV treatment followed by Cl2  increased Bromochloroacetonitrile 























Cheema et al., 2017, Effect of medium-pressure UV-
lamp treatment on DBPs in chlorinated seawater 
swimming pool waters, STOTEN. 





























 UV treatment followed by Cl2    
decreased Total HAA 
 UV treatment followed by Cl2    
increased Total THM 
 UV treatment followed by Cl2      
increased Total HAN 

















































Cheema et al., 2017, Effect of medium-pressure UV-
lamp treatment on DBPs in chlorinated seawater 
swimming pool waters, STOTEN. 























































 Single UV treatment followed by Cl2  increased toxicity 
 Single UV treatment followed by Cl2  Bromine incorporation unchanged 








Cheema et al., 2017, Effect of medium-pressure UV-
lamp treatment on DBPs in chlorinated seawater 
swimming pool waters, STOTEN. 
Thanks for your attention! 
 
 
